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LOCAL AND REGIONAL COHERENCE

UTILITY ASSESSMEN T PROCEDURE S

Melvin  K .  Novick

David T . Chuang

and

Dennis  F .  DeKeyre l

The U n i v e r s i ty  of Iowa

Nov ick  and Lindlev (1978 , 1979) have deal t  wi th  the use of

utility functions for applications in education and have advocated

t h e use of the  standard gamble (von Neumann and Morgenstern , 1953)

e l i c i t a t i o n  procedure wi th  the addition of coherence checking

using overspecification and a least squares fit. In this procedure

utilities are inferred from probability judgements offered by the

assessor . This paper describes local and regional coherence pro-

cedures which seek utility coherence in successive restricted domains

of the parameter space as preludes to overall coherence checking. These

procedures and some others are viewed as possible ways of avoiding

anchoring and certainty effect biases found in earlier fixed

p r o b a b i l i t y  methods,  and presumably present in current fixed state

procedures. I \ I  -
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Introdu ction

Ear h i er ,II)proachtes t o  u t  iii tv .isscssnwnt (Mos tell e r and Nogee’

1t)~~l ; Schil ~i i t . .’ i  . 1959 , 1971; Ral E t a and Schial fe r . 1961 ; Keenev and

Rai I t  a , 19 16; and so on) have been based on he use ol t ixed proha—

h i 1 i t v (FP~ assessment procedures n which Ut ii i t  ics are elicited

di icctl y . through successive bisections of t h e  parameter space. It has

been suggested (Mosteller and Nogee , 1951) that such procedures are

easier to use because subjects are more familiar with the quantity for

which the utilit y fuction is desired than they are with probabilities ,

which they are required to state in the standard fixed state (SF5)

procedure .

Al though it was originally thought by psycholo gists that utility

theory would prove useful as a des c ript iv e  model (Swaim , 1966 , etc.),

much cri t icism has recently been ~evled against its use in that

capac ity . As principal critic s , Kahneman and Tversky (1978) have

propo sed an al terna t ive descri ptive model. The main basis for their

criticism is that the phenomenon described by Tversky (1977) as the

ce rt a i n ~y e f f e c t  results in preferences tha t violate the substitution

axiom or expected utility hypothes is of utility t h e o r y .  This axiom

(hvpo thesisi states tha t preference order is invariant over probability

mixtures and is formally equivalent to the assumption that there is

no posi t ive or nega ti ve ut ili ty for the act of gambling itself. Sped —

f ica l lv , the certatnt~~ effect Is the phenomenon that the utility of an

outcome seems greater when it is certain than when it is uncertain.

This effect can be observed when subjects are presented with a choice

between a for-sure and a chance option , the choice appearing in the

standard gamb le , regional coherence , and local coherence assessmen t

procedures to he described in this paper.

_ _ _ _ _  -- .- .rn ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Utility theory as considered here is used as a normative

model rather than as a descriptive model; however , it is still

important to consider the certainty effect because Tversky (1977) has

shown that even when subjects were told that their preferences

violated utility theory , they were not inclined to change them

(see also Kahneman and Tversk y ,  1972). This brings Into question

the reliability (coherence) and bias—free character of utility

assessment procedures obtained through both fixed state and fixed

probability methods and the value of those procedures in help ing

dec ision makers be more coherent. However , it should be pointed

(I
out that the gambles studied by Kahneman and Tversky and those

studied by Novick and Lindley were somewhat different and that

the latter authors also provided incoherence resolution procedures.

In another paper ,Tversky and Kabneman (19 14)  descr ibed several

heuristics used by persons in assessing probabilities and the

biases to which they could lead . Of particular interest is the

anchoring and adjustment heuristic, which Spetzler and Stail von

Holstein (1975) have shown can reduce the reliability with which the

bisection technique used by fixed probability models elicits utilities .

This heuristic is the phenomenon whereby the most readily available

piece of information often forms an initial basis for formulating

responses from which subsequent responses are then adjusted . Since

adjustments from this basis are often insuffic ient , a central bias

resu l t s .  A c c o r d i n g  to Slovic ( 1 9 7 2 ) ,  the  anchor ing  and ad jus tment

h~~~~j 5~~i( is a n a t u r a l  s t r a t eg y  fo r  easing the  s t r a i n  o f in tegra t ing

i n f o r m a ti o n .  The anchor  serves as a register in which one stores f~ t t  

~~~~~~~
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impressions or the results of earlier calculations . Why adjustments

rom the anchor  ar e  u s u a l ly  i n s u f f  ic lent , thoug h , is unclear. Slovic

advances t w ~ h y p o t h e s e s  t o  expl ain the Insut I i c i e n t  adjustment . First .

P O P  i~ may stop adjust lug t o o  soon because they tire of t he  mental

ett o t t i n v o l ve d  in adjusting . Alternativel y , the a~. hor may take on

a special salience , thus causing people to feel that there is less

risk in m a k i n g  e s t i m a t e s  c lo s e  to  it t han in making estimates that

devi ate’ ~ar f rom it. Ac cording to  Spetzler and Sta ’
~l von Holstein

(l9i~~), expe~rimen tation 
has shown that subjects tend to produce .1

cent ral bias when ,in the fixed probability bisection method, they are’

aske d first for the median for an uncertain q w a n t l t v  and then for the

quartll~ s.

i.ater , ~n rev ie~ ing the role of rian—nachiue s,steus in dect~ ion
S

analysis , Slovic , Fischhoff , and Lichten stein (1977) suggested that

human tactors such as the ways in which variat ions in instructions

or informational disp lays affec t peop le ’i performance are impor tant

and should be studied in more detail. Questions of comp lexity and

representativeness of material seem to have substantial effect on

assessors responses (Fischhotf , Slovic , and Ltchtenstein , 1977; Viek ,

1973). The study of such factors might lead to an assessment procedure

tha t minimizes the judgmental basis and heuristics described earlier.

This position was strengthened by the discussion of Fischhoff , Slavic ,

and Lichtenstoin (1979). A consideration of these ideas promoted the

development of a new forma t introduced later in this paper.
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~:xtensive previotis work in this ar ea  has raised more questions

c o n c e r n i n g  bia s and coherence than it has provided answers. An ap—

parentiv pess imistic mood prev ails , not inappropriat ely , given the

Imp ortanc e of t he  q u e s t i o ns  t h a t  have been raised (Hogarth , 1975;

Slovic , 1975; and Fischho ft , S lov i c  and I.ic~i t e n st e f n , 1979). Nevertheless ,

the v e r y  e x t e n s iv e ne s s  of this research must it ,;el f imp ly  a high assess-

m ent  t or  t h e  p r o d u c t  ~t the probabi I its’ of r e s o l v i n g  these d i f f ic u l t i e s

and t h e  value et  h i s  out come. The p o s i t  ion t ak e n  here is t h a t  bias and

i n c o h er e n c e  can  he reduc ed  I f  ( 1)  ci  i c i  tat ions are c a r e f u l ly  fa sh ioned

in  a ( ‘~ m~’u t c t  — A s s i s t e d  f la t  a A n a l y s i s  (CAD A ~ e n v i r o n m e n t  (K ick , Woodworth ,

H amer • Chen . Ch u an g ,  ibh • ~t o1enaa r  • L ewis  6 1 saacs , 1980) , (2 )

a s se s sor s  are  aided In  r e so lv ing  i nc o he ren c e , and (3) i t  the  assessments

concern states and act ions t h a t  are  m e a n i n g f u l  and i m p o r t a nt  to the

as se ssor  at the t ime the assessment  Is made.

Con s ide r  a v ar i a b l e  ti and the utilit y function 1.1(e) for which

asse s smen t  is r e q u i r e d .  ln most applicati ons C w i l l  be a real van —

abl e , such as grade po in t  average (CPA) , but t h i s  is not necessary .

Alth ough the contrary assumption is sometimes made , it seems sensible

t o  us to demand that a utility function he bounded .

There’ arc  two standard approaches to assessing a utility function :

ixed probabil ity and fixed state. In the former , the subject is pre-

sent ed wit ii a gamble on tw o va 1 nes , or states • 1 and 
~ 2 with a fixed

p r oh a h t  I i  t v — p ,  say • f o r  0 1 and 1 — p for ~ , 
— and Is required to choose

an Intermediate stale 0 such t ha t  he/she  is indifferent with respect

t o  t h e  gamble and C for sure. In app lications , typically p — 1/2

be cause ’  th is gamble is easiest for assessors (subjects) to understand .

111J T__~~~ ~~~~~~. . • .— 
—~~~ 
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.
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In the fixed—state me t hod , the states 0l~ 
0
2~ 

and 0
3 
are fixed ,

still being intermediate between 0
~ 

and P
2
. The subjec t is required

to state a probability, p, such that he/she is indifferent between 0 3

for sure and the follow ing gamble: 0
1 

w it h probabili ty p and 0
2 

with

probability i—p. II 0~ and 0
2 

have uti lit ies of 1 and 0, respectively,

the gamble has expected utility p, the Indifference probability assigned

to 6
3•

In the f ixed—state method , le t us suppose that a number of states ,

00, 0~~, 
~~~~~~~~ 

0N+l’ are selec ted. We shall further suppose that these
I

states are ordered in the sense that 0 is preferred to 0 whenever

j > I; in particular , 0N+l is the bes t and 0
~ 

the worst state. Then

the utility function U(O) will be strictl y increasing.

W ithout loss of generali ty , the utility for 0N+i can be assigned

the value 1 and that for 0~ can be assigned the value 0, thus placing

bounds on the utility values to be assigned to the various states . We

must then find N such values: U(01), 
U(02), .. •~~ U (0

w
). We first con—

alder adjacent gambles , that is, a situation in which the subject is

asked to compare the sure outcome 0~~(l<n<N ) against a gamble with pos-

sible outcomes C l and 0 +1, representing, because of the ordering of

the states , situations respectively worse and better than 0 .  Speci-

fically, after a brief review of the meaning of probability, the subject

is asked to state the probability p for 0n+l’ and consequently 1 
—

for 0n—l’ that makes him/her indifferent with respect to the gamble

and 0 for sure. Writing 1.1(e ) — u (so that u
0 

0, u.~~1 
1) and

equating the expected utilities for the two situations gives us

u — p u  + ( l — p ) u
n n n+1 n n-I

~ 

.

~~~~~~~~~
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1 his is  done o z a l l  n • I N • we h a y ,  N e~ u.t t Ions In N unknowns

and t , t d i ’ t t~~~ fl ex c ep t  iOIhl l cJSe’ S , t he  i t  l i l t  t~ ’s a r t ’ u n i q u e l y  determined .

t h ~’ so l ~It I em is

— 

~
• n~ ~

‘
N

f o r J- n- N , where’

II II

— ~: r , F — ? , and t “~~~ I - p ) p .
~ I n 

~~~~~~~ 

I I 1

Suppose a subje’c t has usponded t o  the N SlU est  ion prev iou sly

considered and . t rom the answers given , his ht’r utilities u1, u ,.

U
N 

h a v e ’ ~‘ec n J e t  t’ rm i ned. Suppose .i i so  t h a t  ha’ ! she’ t~ as k ed to

co n s i d e r  a g.tr . tble that w i l l  ~ic1d e i t h e r  O~~~~, or 0 ,, against 0

t o r  sure. Then t h e ’ probahi h i t v  q • .i~~~~~ t .t t e’J w i t h 0 ~~, satist it ’s
n 11# ..

U • ii  + .l )u .,.n n n+ — n n— ..

~o r t h e  I xt ’d s t a t  t’ standard gambl e s pt 5 ’cedure  t h e  suggest ion

of  f e t e d  l ’v No v  i ck  an d  i . i u d  1ev is h a t  t o  cx r  t o  i t  coherence tul lv .

we ~iu s t  a’~k t o t  more’ ~‘r ot~,iH l i t  v asse s sment  ~. t h a n  arc needed t o  c a l -

cut at e  t h e ’ u t  l i l t  i e s  and t h en  comp. I re ’ t hem f or coherence .  The

i ~te’a of rt’qu I t u g  t he’ expe’r i m e n t e r  to  g i v e  m o t e  t ban t h e’ m i n i m u m

number of ~uJgments i t t  I t t l u g  a p er s on a l  prohahi litv d i s t r i b u t io n

has hecit  used by l’ra t  t • R at  t t a • and Sch hi I f e r  (1 ‘thS) .i id has been

t’x pl~~tt~ d svstem ,iticallv both for the assessment of probabili ties

~i~d Ut l ilt tes in  t h e  deve l opm en t  of t h e  Compute r  A s s i s t e d  Data  A n a l y s i s

M o n i t o r  ~CAflA ) (Novick , 1971 , 197S) . In the context ot utilit y assess—

n~’n t s . t h e  Idea has been used by Becker , Pel root , and Marsehak (19~~3)

w i t h  tixed p r o b a b i l i t y  assessments , and we sh a l l  d i scuss  t h i s  p r e s e n t l y .
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Exper ience shows us that assessors are almost always incoherent

but read ily attemp t to resolve their incoherences when these are

brought  to t h e i r  a t t e n t i o n  ( c f .  MacCrimmon , 1965) . I t  may , however ,

be t r u e  t h a t  one k ind  of gamble ( e .g . ,  ad j acen t  gambles) may in t roduce

one kind of s y s t e m a t i c  bias and ano the r  kind ( e .g .  , extreme gambles)

may int roduc e a second kind of bias. Therefore , rather than just

asking the subject to revise some of his/her assessments , Novick and

Lindley (1979) suggest assisting the subject by providing a least

squares fi t in the log—odds metric for the N undetermined utility

values. A computer program has been written to carry out the inter—

rogation of the assessor and to perform the least squares fit and
r

is available on the CADA Monitor (Novick 1973, 1975; Novick , Isaacs,

and Dekeyrel , 1977;  Isaacs and Novick , 1978) .

In any comparison of f ixed  state with fixed probability assess-

ments , the role of coherence seems to us to play a dominant  role.

Although subjects often prefer fixed probability assessments , especi-

ally when the probab ility is 1/2, exp loit ing coherence in this contex t

is harder than with the fixed state procedure . For example , suppose ,

as usual , that a subject is asked for the certainty equivalent of a

gamble , a t even odds , on the best (CN+l) and worst ~°o~ 
states. Let

his/her stated value be 0 , say , having u(O
m
) = 1/2. The subject is

then asked for the certainty equivalents for even—odds gambles on

(O
~~t

C
m
) and 

~
°m ’ 

O
~~1

). If these values are denoted by 8
1 

and 8
2~

respectively, then the utilities of 01 and are u(0
1
) — 1/4 and

u(02) 
= 3/4. Finally, he/she is asked to consider an even—odd , gamble

on 0
~ 

and 0
2• But it is rather transparent that for coherence the

result must be 0 , so that the four judgments can scarcely be consi—

dered independent. In this field (as in other 

— -- -~~~~-~~~~~~~~~~~~~~ _ . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —
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measurement  t i~’lds ~ o b t a i n i n g  independent repetition s of the same

assessient is h ar d  lv ev er  pus s lb le , t h u s  t h e  emph as is ough t to be on

i nd ep en d e n t  i~~ ~ s~~c n t  s of re 1~*ted q u an t  i t  i t ’s Tb is • we feel , is more

n e a t  l v  a c h i e v e d  w i t h  t h e  ~x e d — s t a t e ’ a s s e s s men t s .  The above d i s c t ~ssio n

‘~ ake’n wit h - ‘ one ’ c o t t d e n sj  t i on  t r on Nov Ic k and Li nd icy  (1979 )

i h e ’ eh ue ’st I o n  t h a t  mus t  now he add ressed  i s  w h e t h e r  the incoherence

t e S o  ~ut  I o n  o f  t h ~ l e a s t  s q I i . I I e ’s m et h o d  J c s c i  ih ed  in SFS above a vo id s  t h e  
S

c o t  a u t  v an d  an c h o r  ing ef e~ i s  or wh e t i er  be t  ter me t hods can be found.

i’)L’ r e ’ma iud e r  o f  t h i s  p ap er  w i l l  be d e v o t e d  t o  describing a ret inomec t

in  :bt’ l ea s t  ‘.~~ i , i t Os SF5 p r o c e d u r e  and in d e s c r i b i n g  t h r e e  new I~r o c e —

d u r e s  t h a t  m o re  d i  i c c  t l v  address  t hes e  1’ las  i ng  et  t o ct  s .

A word c o n c e r n i n g  ease of resp onse ’ ma~’ be’ in order. Muste 11cr

~ ts ce r t a i n l y  c c i  rc~~t i i i  s a v i n g  t h a t  F!’ is c a st er  t han FS , and , indeed ,

wi t h~~ut  j u t e :  a c t  ly e  c o nv e t s . I t  ional  compu t  1mg f a c i l  i t i e s  an FS assessment

p r o c e d u r e  m .t v we’ i I be u n b e a r a b l y  d i i  f i c u l t .  W i t h  conversat ional computing,

how eve r , an F~ p r o c e dur e  i s bearable and there is no reason to believe

t h e  t h e  e’a s i e ’r me thod  is more b i a s  f r e e .  Indeed , t he  contrary could

he t i n e .

In the current version of the SF5 procedure on CADA , subjects are

~ ive:t  s it u , i t ions consist tug of a for—sure ond a chance opt ion  on grade

p o i n t  .ive’rsges in  t h e  r an g e  t i— ’. and are asked f o r  the  p r o b a b i l i t i e s  t h at

ma ke’ t hem I nJ i t  f e ’re’n t w i t  Ii r e spec t  to  t h e  two opt  ions in each s i t u a t i o n

(i.e., their i n d i f f e r e n c e  p r e h a h i I i t 1 e~~). The indifferen ce probabiliti es

for t h e ’ ixed state gambles •ire’ elicited u s i ng  one ot two formats for

p r e s e n t in g  t h e  g. imbh~’s. Forma t two requests a direct magnitude esti—

m.l t ion  .is 11 1u~~t i.i  t e d  e a r l  i cr .  Forma t one asks fo r  p r e fe rences  fo r

gambles or SUte’ thing s fur p values .1 , .9, .~~, .  8, etc. or .9, .1, .8,

~ etc. w ith ~t’roin~ in on t h ’  indiffer ence point.



-
~~~~~~~ 

r

~~ . C n i  n 0 I nd i f  f er en t 0
2 . ’, t or s nr e  f o r  s u r e
2.1) 1—p chatice ’ ch ance “2

rest art ~~~~

W h i c h  wou ld  you ~rt’fer if p ~c r e- .XX ? .  (This
quest ion was  r c~~c , i t ed  u s i ng  t h e  f o l  l o w i n g  p v a l u e s — —
.1 --- n n t i l  p was f ou n d  t o  be be tween  .5
and .ô , ~:iv .  Then the questioning procedure used ~ v a l u e s
of . 52  , . S8 , . S4 , . . .  u n t i l  t h e  s u b j e c t ’ s indifference p
had been d e t e r m i n e d . )

FORMA T TWO

f o r  gamble p tha t  makes
sure with pr ob p with prob i—p you indifferent
2.5 3.0 2.0

Table 1. Formats for the SFS utility assessment procedure

L _ _
.

~ 

______
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Format two , ieee d irec t probability assessment format is the one

used by Novick and Lindley, (1979). Format one, the ends—in

procedu~~ , has been advanced as a method for avoiding anchoring . Since

indifference points are typicall y between . ‘ and .8 any initial anchor

(.1 or .9) is erased before any careful jud gment must be made . Also ,

the starting values alternate between .1 and .9 thus avoid ing any

con stant ordering effect. It is our as—yet—unsubstantiated belief

that th is format is both easier and less subject to anchoring than

format two . This format is now used with several assessment procedures.

In order to avoid the documented biases of the certainty

effect in utility assessment , a new procedure has been considered :

the pa ired binary gambles (PBC) procedure. This procedure is

illustrated in Table 2 below . The p..ired gambles in the table can be

abbrev iated as (1.5 3.0, 2.0 2.5).

Paired Binary Gambles

SITUATION 1 SITUATION 2

3.0 p 2 . 5  p

1.5 i—p 2.0 l—p

Table 2. PEG procedure

The ends—in format is used to elicit the probability tha t will

make the subject indifferent with respect to the two situations

(gambles). A least squares fit of the indifference probabilities can

then be made and subjects can proceed as in the SFS procedure.

Al t hough the PBC procedure is considered here as a fixed state procedure,
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it has p r e v i ou s l y been used in a fixed probabilit y p a r a d i g m  (Kneppreth ,

Gustafson , heif er , & Johnson , 1974). Suppes and W a l s h  ( 19S 9)  have

considered suc h gambles strict lv in the sen se o f determtning preferences

between t h e  twO situations , withou t eliciting either indifferenc e

pr obabilities or equ ivalance points.

rhe obvious hope is that the PBC procedure will avoid the certainty

effect because the comparison is between two sets of gambles , and thus

does not involve the for—sure option . We have used PBG in some informal

assessments but have not yet been conv inced of its usefulness. First ,

i t  is difficult even for experienced subjects. Fatigue and boredom

are definite problems. We are not sure tha t there is not a bias in S

t h a t  one situat ion always compares two adjacent states while the

o t h e r  a lw a y s  describes two states twice removed . ~Ye have not discarded

th is procedure ’, hut we f ee l  tha t re f inements  may be necessary if it

is to be u s e f u l .

Next we d e f i n e  the  Reg ional Coherence (RC procedure) . In the

RC procedure , I n d i f f e r e n c e ’ p r o b a b i l i t i e s  are e l ic i ted  separately f o r

two SFS gambles using the ends—in format. Subjects are then presented

with a table showing the initial gambles (situations 1 and 2 with

their indifference probabilities) and two additional gambles

(situations 3 and 4). They are told that their initia l responses imply

certain specific indifference probabilities for the two new gambles.

t 

~~‘ - — : - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table t 1 l u~ tr a t e s  the l a t t e r  par t  of t h is  procedure .
- 

Sj tej aj (onj  

.~ 3 4 ———

p c h a i i c e  1. 50 2 .00 ‘ .00 2 .00
or su r e  1 .00 1 . 50 1.00 1 . 50

1 - i’ c h an c e  0. 50 1 .00 ij. 50 t) . SO
p— .’)1 p— .58 p— .40 p— .75

Table 3. RC Procedure

A~~~~ n~~s ’t ~~~ . i i i ’ t h en  g i v e n  the o p p o r t u n i ty  t o  c hange the  m d  I ( I c r —

once prol ia ~ t i l t  les , two at a t ime , u n t i l  they  are  m d i  f f er e n t  in

all four situations. They choose the two situations for which they

wish ta  change the  i n d i f f e r en c e  p r o b a b i l i t i e s  and the nagn i tudc

t’st m a t  ion fo rma t is t hen imp lemen t ed to  generate the revised

p r o b a b  l i l t  ics .

rh e’ fina l procedure is cel led the  local  coherence (LC) p rocedure .

T h i s  pr oc edure  pre sent  a subj ects  with two t vpes of hy p o t h e t i c a l

choice s Runt ions:  (f l  a for—sure and a chance opt Ion (the standard

gamble) and ( 2 )  two chance’ opt ions.  The ends — In forma t  is used to

c h i c  it an m d  I f t  erene’e prohabi lit 
~ 

f o r  t he I i rst situnt ion , af tee wh ich

he s ubj e c t  i s  t o l d  t h a t  that response (ni p 1 I~~n that he/she should he

I ntl i f t e’r’e’nt w i t  hi r e spec t  to  the two opt  ions  in  situatIon 2. Note that

I he’ sub ject on l v  specifie s the indif fe’rence pi~’bahi 1 itv for the’

at  a n d a r d  g am b l e .  Tab h e ’  4 he low illustrat es t Ii is  p rocedu re .  The

pre~bnh t i l t ten for the second situation arc  un ique iv determined by that

spec It i~ - i t  i on .

- ~~- -~~~- —- - ~— -- -~~~~~ - ~~~~~~~~
---

~~~~
-.--

~~-= -
~~~~~~~~ --  -~~~

*- - --  
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SIT U ATION I S ITUA T ION 2
op t ion  one opt ion  two

4.00 .75 c han c e  .19 4.00
3.00 for sure - --  3.00 .25
1.00 .25  chanc e 

-

~~ .81 1.00 .75

Table ‘.. LC Procedure

I f  the sub jec t  is not ind~ tferent in b o t h  situations , he/she mod if i e s

the  s i t u a t i o n  I i n d i f f e r e n c e  p r o h a b i l  i t v  and t h en  in  aga in p resen ted  w i t h

a t a b l e  s Intl ,ir to Tab h e  ~ . IhOVe ’ . T h i s  c o n t i n u e s  n u t  i i  t h e  s u b j ec t is

indliferent w i t h  r e spec t  to  t h e  t w o  s it w i t ie ’fl~~ .

In choosing a fixed state assessment procedure we are fre t ’

to select

(1) A response forma t

a. ends—f n

b. direct specification

(2) A comparison format

a. s tandard fixed s ta te

b . paired b inary  gambles

c. regional coherence

d. local coherence

(3) Overall coherence checking by least squa res

a. yes

b . no

The temptation for a person trained in both  psy cho logy  and statistics

to undertake the exper imen ta l  compari son u s i n g  some subset of a 7 by ‘e
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by 2 factorial design is overpowering . Indeed the tooling—up for this

exper iment has begun inc luding  a f u r t h e r  comparison with the fixed proba-

bility method and an investigation of comparative bias for central

and extrem e values of 0. For a Bayesian statistician , y ield ing to this

temptation leads to a compulsion to s t a te  a prior distribution . In the

absence of a precisel y stated model this is not possible , but it is

possible to state some general beliefs. I shall now do this and also

i n v i t e  you to  at t e n d  the  Psychome t r i c  Socie ty  meet ings  in May of 1980

where I shall report on the results of these experiments.

First , I believe that SFS with overall LSQ coherence checking will

prove to be good but  not b e s t .  Sub jec t s  f i n d  i t  hard to make unaided

a d j u s t m e n t s .  As a r e su l t , in coherence  w i l l  rema in hi gh , bu t  overall

f i t s  w i l l  be t o l e r a b l y good ( p’- .7 ) .  However , we are working on improve-

m e n t s  that could make this procedure more attractive. I believe tha t

the ends—in format will be preferred over direct magnitude estimation

and will reduce the anchoring effec t (p .8). This may not hold for

very experienced assessors who may f ind it ted ious.

I believe that PBG will be unpopular and ineffective unless we find

some simp lification (p— .9). At present it is d i f f i c u l t  and f a t i g u e i n g

and responses tend to be less than carefully considered .

I bel ieve that  reg ional and local coherence wil l  both be use fu l

and both  wi ll largel y e l iminate  anchoring and adjustment biases (p .8).

I bel iev e the reg iona l coherence w ill be p re fe rred by inexperienced

users  (p~~.6)  and local coherence by experienced users (p .7 , hut per-

haps only professiona l statIsticians ). Local Coherence provides a disp lay

of t h e  large effec t on extreme comparisons of minor adjustments in non—

_ _  - - -— -.  ~~~~~~~~~~~~~~~~~
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ext r~~ne compa r isons.  It is a powerful  tool for  locating the most de-

si rab le point in the p robab i l i ty  range p ± .025. It is unclear to me

whether  overall least squares o v e r f i t tin g  wil l  be useful in conjunc t ion

wi th  the RC or LC procedures , but my prior probabi l i ty  is .6 tha t it is.

F inally, for certain points I hav e high personal probability .

U t i l i t y  elic i t a t i on  procedures can currentl y be conducted with accuracy

and ease on CADA . Indeed , they can be conducted wi th  suf f icient  ease

and po ten t i a l l y w i th  s u f f i c i e n t  freedom f rom bias as to make applications

of u t i l i t y  theory to education ent irely feasible when the assessor is

confr on ted  w i t h  a sp eci f ic  problem of interest  and importance , and when

that problem is presented clearly and unambiguousl y.

- - - - 

~~~~~
=- 
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-
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